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DETAILED ACTION 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

1. Claim 37, 47-49, 54 and 55 are rejected under 35 U.S.C. 102(b) as being unpatentable by 
Takeuchi et al. (US Patent 6,249,370). 

Regarding claim 37, Takeuchi (figures 24 and 9) is interpreted as disclosing a spatial 
light modulator configured to receive an incident wavefront, comprising a continuous solid and 
substantially rigid substrate 22 having a surface, and a plurality of individual actuators 14 formed 
on the surface of the substrate and separated laterally from one another thereby forming a two 
dimensional array, each of the individual actuators having a mirror 102 formed on an actuator 
element section, the actuator element section including an actuator element 32 (figure 9) that is 
sandwiched by a pair of electrodes 34a and 34b, wherein for each of the individual actuators, the 
mirror is formed so that when the electrode pair is energized the individual actuator moves the 
mirror with respect to the surface of the substrate, such that the incident wavefront is modulated 
to produce an output wavefront (see figure 24). 
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Regarding claim 47, Takeuchi (figure 24) is interpreted as further disclosing wherein that 
pairs of electrodes cause a material of the individual actuators to expand and contract in a piston- 
like motion to move the mirrors along a longitudinal axis of the individual actuators, wherein 
during the piston-like motion a reflecting surface of the mirror remains parallel to a plane formed 
through the surface of the substrate to modulate the incident wavefront. 

Regarding claim 48, Takeuchi is interpreted as further disclosing that the material 
comprises lead zirconate titanate (col. 12, lines 35-46). 

Regarding claim 49, Takeuchi (figure 24) is interpreted as further disclosing wherein the 
mirros modulate respective positions of the incident wavefront through actuation with respect to 
each other, which causes at least one of a phase shift or interference pattern in an output 
wavefront. 

Regarding claim 54, Takeuchi (figures 24 and 9) is interpreted as disclosing a method of 
forming a spatial light modulator that receives an incident wavefront and modulates the incident 
wavefront, comprising forming a plurality of individual actuators 14 including actuation element 
sections on a surface of a continuous solid and substantially rigid substrate 22, the plurality of 
individual actuators being separated laterally from one another thereby forming a two 
dimensional array, forming electrodes 34a and 34b at opposite ends of each respective actuator 
element 32 (figure 9) in each respective one of the actuator element sections, and forming a 
mirror 102 on each of the individual actuator sections, wherein, for each of the individual 
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actuators, the mirror is formed so that when the electrode pair is energized the individual actuator 
moves the mirror with respect to the surface of the substrate, such that the incident wavefront is 
modulated to produce an output wavefront. 

Regarding claim 55, Takeuchi (figures 24 and 9) is interpreted as disclosing a method, 
comprising receiving an incident wavefront on a two dimensional array of mirrors 102, and 
moving respective ones of the mirrors through energizing of electrode pairs 34a and 34b formed 
at opposite ends of corresponding actuator elements 32 (figure 9) in corresponding ones of 
actuator element sections of corresponding ones of a plurality of individual actuators formed on a 
surface of a continuous solid and substantially rigid substrate 22 and separated laterally from one 
another, thereby forming a two dimensional array of the individual actuators, each of the actuator 
element sections is coupled to a corresponding one of the mirrors, wherein when selected ones of 
the electrode pairs are energized respective ones of the individual actuators move respective ones 
of the mirrors with respect to the surface of the substrate, such that the incident wavefront is 
modulated to produce an output wavefront. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained thoughthe invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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2. Claims 38-41, 43-46, 50 and 51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takeuchi et al. (US Patent 6,249,370), as applied in claim 37, in view of 
Makino et al. (US Patent 6,549,694). 

Regarding claims 38 and 39, Takeuchi is interpreted as disclosing all the limitations, as 
described above, except that the actuator elements and electrodes are configured to move the 
reflective elements in two and four directions. Within the same field of endeavor, Makino is 
interpreted as dis.closing that reflective elements move in two and four directions are well 
known, such as tilting (left and right) as shown in figure 5 or moving vertically (up and down) as 
shown in figures 6A and 6B. Therefore, it would have been obvious to one having ordinary skill 
in the art at the time that the invention was made to provide reflective elements move in two or 
four directions, as taught by Makino, for the purpose of increasing the reflective elements' 
functionality. 

Regarding claims 40 and 41, Makino (figure 5) is interpreted as further disclosing that 
each of the second array of electrodes comprises first and second electrode sections 107a and 
107b configured to allow the actuator elements to tilt the reflective devices. 

Regarding claim 43, Makino (figure 6B) is interpreted as further disclosing that adjacent 
ones of the actuator elements have different heights (see figure). 
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Regarding claims 44, Makino (figure 5) is interpreted as further disclosing that the 
actuator elements moves the reflecting device about one-quarter of a wavelength of light in each 
direction (col. 2, lines 47-54). 

Regarding claims 45, 50 and 51, Takeuchi is interpreted as disclosing all the limitations, 
as described above; except that the actuator elements are controlled with respect to each other to 
form a particular overall shape. Within the same field of endeavor, Makino (figures 6A and 6B) 
is interpreted as disclosing that the actuator elements are controlled with respect to each other to 
form a desired reflecting configuration. Therefore, it would have been obvious to one having 
ordinary skill in the art at the time that the invention was made to control the actuator elements, 
as taught by Makino, for the purpose of forming a desired reflecting configuration. 

Regarding claim 46, Makino et al. (figure 5) is interpreted as further that the actuator 
elements 108 are formed in varying heights and positions on the substrate, such that varying 
wavefront patterns are generated by light reflecting therefrom. 

3. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takeuchi et al. 
(US Patent 6,249,370), as applied in claim 37, in view of Amm et al. (US Patent 6,639,722). 

Regarding claim 42, Takeuchi et al. is interpreted as disclosing all the limitations, as 
described above, except for a first coupling device and a second coupling device. Within the 
same field of endeavor, Amm et al. (figure 3A and 3B) is interpreted as disclosing a teaching of a 
configuration wherein the actuator elements can be controlled in groups. Although the drawing 
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does'not explicitly shows the coupling features, the teaching would strongly suggest that such 
coupling features would have been obvious modifications to one of ordinary skill from the 
spatial light modulator of Takeuchi et al. Therefore, it would have been obvious to one having 
ordinary skill in the art at the time that the invention was made to a first and a second coupling 
device, as suggested by Amm et al., for the purpose of controlling the adjacent actuator elements 
in groups. 

4. Claim 52 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takeuchi et al. 
(US Patent 6,249,370), as applied in claim 37, in view of Fujita (US Patent 6,002,154). 

Regarding claim 52, Takeuchi discloses all the limitations as described above, except for 
an insulating layer coupled to the substrate that dissipates heat from the respective electrodes in 
the second set of electrodes. Within the same field of endeavor, Fujita is interpreted as 
disclosing such teaching (col. 1, lines 55-65). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time that the invention was made to provide an insulating 
layer for the purpose of dissipating heat from the electrodes to avoid overheating the device. 

5. Claim 53 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takeuchi et al. 
(US Patent 6,249,370), as applied in claim 37. 

Regarding claim 53, Takeuchi (figure 24) is interpreted as further disclosing wherein that 
pairs of electrodes cause a material of the individual actuators to expand and contract in a piston- 
like motion to move the mirrors along a longitudinal axis of the individual actuators, wherein 
during the piston-like motion a reflecting surface of the mirror remains parallel to a plane formed 
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through the surface of the substrate to modulate the incident wavefront. Takeuchi discloses all 
the claimed limitations except that the mirror surface becomes unparallel to the substrate. 
Takeuchi (figure 26) discloses an embodiment wherein the mirror surface becomes unparallel to 
the substrate. Therefore, it would have been obvious to one having ordinary skill in the art at the 
time that the invention was made to control the mirror surface unparallel to the substrate for the 
purpose of forming a desired reflecting configuration. 

Response to Arguments 
6, Applicant's arguments filed 04/30/07 have been fully considered but they are not 
persuasive. 

Rejection under 35 USC 1 12, second paragraph: 

Claim 48 has been amended to over the rejection. The previous rejection is withdrawn. 
The new rejection under 35 USC 102 is noted above. 
Rejections under 35 USC 102 and 103: 

Regarding the Preliminary Amendment filed March 8, 2006, the Applicant noted that the 
Examiner has not explicitly addressed the arguments. However, the preliminary amendment was 
amended to cancel ALL previously rejected claims and add new claims 37-54. Therefore, in the 
Office Action mailed 01/30/07, page 8, numeral 8, the Response to Arguments has mentioned 
that the Applicant's arguments with respect to the claims have been considered but are moot in 
view of new grounds of rejection, obviously necessitated by the amendment. 

Regarding claims 37, 54 and 55, the Applicant argues using different sections in 
Takeuchi's disclosure such as col. 7, lines 46-49 and col. 8, lines 9-10. However, the above 
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section described the embodiment of figure 1. It is reminded that the claims were rejected under 
figures 24 and 9 of Takeuchi . According to figures 24 and 9, the substrate is a continuously solid 
and substantially rigid substrate, as noted above. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jack Dinh whose telephone number is 571-272-2327. The 
examiner can normally be reached on M-F (9:30 AM - 6:00 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ricky L. Mack, can be reached at 571-272-2333. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Jack Dinh 
06/28/07 
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